change or even reverse it. In response to COP21 and to better understand the potential risks and benefits of different options, the Carbon Dioxide Removal Model Intercomparison Project (CDR-MIP (http://www.kiel-earth-institute.de/CDR_Model_Intercomparison_Project.html)) was created to coordinate and advance our understanding of CDR in the Earth system. Negative emissions may be required to limit global warming to the agreed target of less than 2°C.
The inaugural CDR-MIP workshop (http://www.kiel-earth-institute. de/meetings.html) Results from the C1 experiments found that peak carbon dioxide (CO 2 ) in the atmosphere precedes peaks in all climate variables and may alter the spatial patterns of climate variability. After peak CO 2 , some climate variables (e.g., temperature) return quickly to their preindustrial value. Other variables, like ocean overturning circulation (https://eos.org/researchspotlights/major-ocean-circulation-pattern-at-risk-from-greenland-ice-melt), which plays a critical role in controlling weather and climate, peak several decades later and can take hundreds to thousands of years to return to their preindustrial value. These results have profound implications for the emission trajectories needed to reach the goals of the COP21 agreement and maintain key ecosystem services such as food production. The results may also inform social responses and strategies for adapting to a changing climate.
How Will Earth Respond to Plans for Carbon Dioxide Removal? -Eos https://eos.org/meeting-reports/how-will-earth-respond-to-plans-fo... 
BERN3D-LPX model
Future C2 experiments will quantify the efficiency and response of the Earth system to direct CO 2 air capture, with a particular focus on carbon-climate feedbacks. One remaining experiment will focus on afforestation and reforestation (http://www.ipcc.ch/ipccreports /sres/land_use/index.php?idp=47)-extending and restoring forest cover (C3). Another involves ocean alkalinity injection, simulating enhancing natural weathering by adding alkalinityaltering materials such as calcium oxide and olivine to the ocean to enhance its capacity to draw CO 2 out of the atmosphere (C4).
Given the increasing interest in CDR methods not included in the phase 1 experiments, participants also discussed additional experiments. Among the possibilities, they examined the feasibility of experiments focusing on bioenergy carbon capture and storage, which underpin many proposed low-carbon pathways. It was also widely acknowledged that there is an increasing demand for future experimental designs that combine different CDR techniques. One option involved collaborations with the Geoengineering Model
Intercomparison Project (https://eos.org/meeting-reports/understanding-how-climate-engineeringcan-offset-climate-change) to combine CDR with solar radiation management methods. Likewise, non-CO 2 greenhouse gas removal was also seen as an important topic to investigate.
They examined the feasibility of experiments focusing on bioenergy carbon capture and storage, which underpin many proposed low-carbon pathways.
The data generated by the CDR-MIP will be publicly available. We encourage other communities, like those working on adaptation and biological impacts, to use the data to explore the potential future response of the Earth system to CDR. We welcome other modeling groups interested in submitting simulations to join CDR-MIP.
